Social capital has been identified as crucial to the fostering of resilience in rapidly expanding cities of the Global South. The purpose of this article is to better understand the complexities of urban social interaction and how such interaction can constitute 'capital' in achieving urban resilience. A concept analysis was conducted to establish what constitutes social capital, its relevance to vulnerable urban settings and how it can be measured. Social capital is considered to be constituted of three forms of interaction: bonds, bridges and linkages. The characteristics of these forms of interaction may vary according to the social, political, cultural and economic diversity to be found within vulnerable urban settings. A framework is outlined to explore the complex nature of social capital in urban settings. On the basis of an illustrative case study, indicators are established to indicate how culturally specific indicators are required to measure social capital that are sensitive to multiple levels of analysis and the development of a multidimensional framework. The framework outlined ought to be adapted to context and validated by future research.
Introduction
Urban areas can be rendered vulnerable due to multiple exacerbating factors such as rapid and unplanned development, environmental degradation, precarious livelihoods and resource pressures. These challenges are likely to grow given that the proportion of the world's population living in urban areas is projected to increase from the current 53% to a projected 70% by 2050 (IDMC & NRC 2014; UNISDR 2014) . Over the past 40 years, the urban population in lower income and fragile countries has increased by 326% (UNISDR 2014) . Approximately one billion people or one third of the developing world's urban population live in slums, mostly in highly vulnerable areas (UN-Habitat 2009; Lall and Deichmann 2012) . Among displaced persons, more than half seek safety and opportunity in urban areas, often living alongside the urban poor and other migrants and exposed to the risk of abuse, exploitation and a range of hazards (Global CCCM Cluster 2014) .
The 'typical' humanitarian crisis of the future is likely to be urban rather than rural with all the attendant systemic complexity that cities present (Apraxine et al. 2012; Pantuliano et al. 2012; Pavanello 2012; Parker and Maynard 2015; World Humanitarian Summit Secretariat 2015) . This sentiment is echoed in a raft of recent global policy documents that warn of the future urban threat, including the Sendai Framework for Disaster Risk Reduction 2015 Reduction -2030 While the debate concerning the definition and practice of urban resilience 1 continues, a growing number of academics and policymakers are suggesting that the solutions to humanitarian needs should come from within affected communities or what is being termed 'localised response' (Gingerich and Cohen 2015; Wall and Hedlund 2016) . In this vein, the World Humanitarian Summit (WHS) consultations recommended that humanitarian aid organisations invest in building social capital and strengthening local structures (World Humanitarian Summit Secretariat 2015, p.57) . Similarly, Gibbons et al. (2017, p.10) advise that recognising resources and capacities of beneficiaries requires close engagement and the building of a sense of empathy with affected populations that recognises their agency as they bid to recover and return to normality. However, urban contexts, especially in such places as informal settlements and slum areas, are extremely diverse and complex such that enhancing the absorptive, adaptive or transformative capacity requires a deep understanding of the social context. Contemporary approaches and strategies do not fully consider the community institutions and the relationships that shape the quality and quantity of social interactions in urban settings that ultimately impact on the lives and livelihoods of vulnerable urban dwellers (Concern Worldwide and USAID 2014) . Such community institutions and relationships emerge and develop under conditions characterised by the increased transience of populations, greater communication possibilities, increased marketisation of relations and stark economic, and social and ethnic heterogeneity (Knox-Clarke and Ramalingam 2012) . While a link between social capital and improved individual, household and community welfare in resource-poor settings has been identified, the contribution that social capital makes to resilience is still unclear (Aldrich 2012a, b; Story 2013; Béné et al. 2015; Aldrich and Smith 2015; Pfefferbaum et al. 2015; Béné et al. 2016) .
The complexity and diversity of urban social systems combined with the recognition of increasing urban vulnerability provide an ideal testbed for exploring this relationship. Nevertheless, it is important to be cognisant that the measurement of social capital remains problematic. This is especially the case in informal urban settlements where aggregated data can mask stark inequalities within populations which in turn can undermine social capital (Concern Worldwide and USAID 2014) . The adaptation and validation of approaches to measuring social capital at various levels of analysis, in particular in the multifaceted complexity of informal urban settlements, is thereby urgently warranted.
Within the current context in which the humanitarian sector has been exhorted to recalibrate their approaches to take into account the urban dimension, Aldrich and Smith (2015, p. 6) identify the need to guide the aid community concerning the form of social capital-bonding, bridging or linking-that should be emphasised according to the particularities of a variety of humanitarian settings. However, various research studies conducted in urban areas, in slums and in informal settlements on social capital do not adequately provide theoretical basis hence lacks sufficient presentation and use of social capital conceptual and analytical framework. Differentiating the forms of social capital is important given the emergence of literature that eschews the unmitigated celebration of social capital and highlights its potential dark side, arising from bonding social capital (Portes 1998 (Portes , 2014 . By exploring the complex nature of social capital in vulnerable urban settings, informed recommendations can be provided to the aid community to build on social capital in their programming.
This article by way of concept analysis advances the debate concerning the building of social capital in vulnerable urban areas, in particular the value of social capital in localising humanitarian response 2 in slums and informal settlements. The aim is to develop a framework to exploit existing potential social capital that can enhance efforts to build resilience in vulnerable urban settings. Therefore, the objectives are twofold: (a) to establish what constitutes social capital, its relevance to vulnerable urban settings and how it can be measured and (b) to develop a multilevel and multidimensional framework to aid in exploring the complex nature of social capital in vulnerable urban settings. In pursuing this latter objective, an illustrative case study is presented that serves to demonstrate the operationalisation of a conceptual/theoretical framework of social capital in vulnerable urban settings. It does so by drawing on preliminary findings from a research project conducted in informal settlements in Nairobi.
Research approach: concept analysis in humanitarian action
Concept analysis as a research method is a process of determining the similarities and contrasts between concepts (Walker and Avant 1995 , 2005 , 2011 Gibbons 2017) . In that manner, it helps to clarify and describe the concepts belonging to the whole, their characteristics and relations they hold within systems of concepts (Nuopponen 2010) . The methods of Walker and Avant (1995 , 2005 , 2011 and Gibbons (2017) were used as the framework to guide the analysis. The steps involved in the concept analysis were as follows:
(1)The analysis of 'social capital' was conducted to clarify the meaning of the concept, to develop an operational definition and to distinguish the relevance of the concept in vulnerable urban contexts. (2)The defining attributes of social capital were determined including the instrumental and emancipatory rationale for its application in urban settings. (3)Appropriate indicators for the attributes of social capital were developed to establish a framework. (4)An illustrative case of social capital that assigns appropriate and relevant indicators to the attributes in a context-specific vulnerable urban setting is presented.
Although social capital has become increasingly invoked in humanitarian discourse in recent times, the term has been in use for decades. Keeley (2007) indicates that the term 'social capital' may first have appeared in a book authored by Lyda Hanifanin published in 1916. The book discussed how neighbours could work together to oversee schools. The term was used to describe what counts in the daily lives of people: namely good will, fellowship, sympathy and social intercourse (Keeley 2007) . Its understanding has evolved over these decades resulting in a rich body of literature on social capital. In its most generic sense, social capital can be defined as the 'networks of relationships among people who live and work in a particular society, enabling that society to function effectively' (Oxford English Dictionary, 2017 online). However, scholars who popularised the concept like Bourdieu, Coleman and Putnam emphasised social capital as a collective asset (Lin 1999a ). Bourdieu's (1986) contribution concerned the size and strength of networks, while Coleman (1990) considered social capital as a resource that can be deployed by social actors and transformed into other forms of capital, including human capital. Putnam (1993 Putnam ( , 2000 , on the other hand, was interested in social organisations emphasising the importance of features including norms, trust and networks.
More recent definitions focus on the positive links, shared values and understanding of social interaction (Keeley 2007) . For instance, Siegler (2014) contends that social capital brings about connections that generate benefits due to tolerance, solidarity and trust. Scrivens and Smith (2013) argue that the term social capital conveys the idea that human relations and norms of behaviour have instrumental value in improving different aspects of people's lives. Such aspects play a significant role in shaping individual as well as collective wellbeing outcomes. However, one should be cognisant that not all social interaction constitutes social capital. Portes (1998 Portes ( , 2014 notes how social interaction can result in 'social liabilities'. Typical examples of such social liabilities include organised crimes, nepotistic practices, social stratification and corruption that can arise from dense networks of social interaction.
In bringing together the disparate and rich understandings of social capital, the study recognises both the quantity and quality of the social interactions, the varying levels of such social interaction (individual, community and locality) and the value of the interaction in achieving individual and collective goals.
Moreover, the urban 3 setting provides a particular type of locality typified by high population density, higher mobility and high interdependency as compared to the self-sufficiency of the rural. The population in vulnerable urban settings, especially in informal settings and slums, rely on each other to fulfil basic needs and access services. There is greater interdependence on existing infrastructure, social, political and economic systems, e.g. access to water, security, and microfinance (Parker and Maynard 2015) . In rural areas, the households and population may be self-dependent as long as they are food secure and have disposable income.
Social relations may be more instrumental in urban settings than tangential towards achieving basic needs. This leads us to an interesting question of what social capital means in vulnerable urban environments. Therefore, by combining significant contributions on the meaning of social capital and the urban, the authors propose that social capital in vulnerable urban contexts can be understood as:
'the institutions and relationships that shape the quality and quantity of social interactions in vulnerable urban settings, which in the end enhance individual, community and society's capacity to collaborate in the achievement of both individual and collective aims before, during and after a humanitarian crisis.'
Understanding the concept and its relevance in complex urban settings Avant (1995, 2011) indicated that establishing the defining attributes of the concept under analysis is the most critical part of concept analysis research. The process of defining attributes involves examining the clusters of elements associated with the concept. Therefore, the starting point to analysing attributes of social capital is to examine the relationships that shape the quality and quantity of social interaction that is relevant and appropriate in vulnerable contexts. The literature identifies that such relationships are embedded in three forms of social capital: bonding, bridging and linking capitals (Lin 1999b; Narayan 1999; Dasgupta and Ismail 1999; Lofors and Sundquist 2007; Keeley 2007; Ledogar and Fleming 2008; Hawkins and Maurer 2010; Álvarez and Romaní 2017) .
Bonding (social) capital
Bonding capital refers to personal relations that are based on a sense of collective identity such as family, close friendship and the sharing of the same culture or ethnicity. Siegler (2014) considers it to be concerned with whom people know and what they do to establish and maintain their personal relationships. Therefore, it concerns the quality, structure and nature of people's relationships (Scrivens and Smith 2013) . These relations influence physical and mental health, economic wellbeing and life satisfaction. Such factors are what Lin (1999a) argued to be the outcomes or in other words the returns of social capital due to expressive actions. Furthermore, the urban poor in the developing world relies heavily on bonding capital to help them 'get ahead' (Woolcock 1998 (Woolcock , 2005 . It is not self-evident to the outsider that such reliance would remain the same in the situation of extreme vulnerability arising due to humanmade or natural hazards. The next three sections present the attributes of bonding capital. These attributes are the quantity of relationships (structure and nature), the quality of relationships (norms of trust and reciprocity) and the degree of social influence in vulnerable urban settings.
Quantity of relationships (structure and nature of relationships)
The nature of relationships mainly refers to the structure and strength of the connections among and between individuals. Social fabric is made up of a network of individuals or groups connected by one or more specific types of interdependency, such as friendship, kinship, common interest, financial exchange, sexual relationships or relationships of beliefs, knowledge or prestige (Wasserman and Faust 1994; Freeman 2004) . In drawing on the social network 4 analysis (SNA) technique, one can assess the 'quantity' or frequency of the social relationships (interdependence) in terms of both-ego-centric analysis, 5 also referred to as personal network analysis, and socio-metric analysis or whole network analysis 6 (Freeman 2004; Rice and Yoshioka-Maxwell 2015) . Fay (2005) indicates that social networks are less stable in urban areas, with relationships more likely to be based on the quality of reciprocal links between and among individuals and friends than on familial obligations. Understanding the value and stability of social networks in the urban context will contribute to the much-needed knowledge required to realise and enhance the localisation of humanitarian response. It will, therefore, be interesting in this study to find out how slum dwellers use social networks (connections and interdependencies) to enhance preparedness and resilience.
Quality of relationships (norms of trust and reciprocity)
Putnam (2000) and Stone (2001) indicate that bonding social capital involves trust and reciprocity in closed networks and helps the process of 'getting by' in life on a daily basis. Siegler (2014) argues that the quality of relationships (trust and values) that are beneficial for society, and therefore constitute capital, can determine how much people in society are willing to cooperate with one another. Also, through social influence, people obtain normative and informative guidance by relating their behaviour to others within the same group or among different groups (Coleman et al. 1957 ). The terms normative and informative guidance are used neutrally due to the capacity of bonding capital to lend itself towards negative as well as positive outcomes (Scrivens and Smith 2013) . Sako (1992: 69) defines trust as 'a state of mind an expectation held by one trading partner about another that the other behaves or responds in a predictable and mutually expected manner'. Trust is achieved when there is both commitment and intimacy (Drew et al. 2012) , in the social interaction irrespective of the context or domain over which it is conferred (Kramer and Tyler 1996; Hardin 2002; Nooteboom 2002) . Literature identifies three types of trust (Cook 2001; Smith 2010; Paliszkiewicz 2011) , namely, (a) generalised trust, a kind of trust that is based largely on social learning and developmental processes; (b) particularised trust, the idea that people 'like me' can be trusted, but that other groups may not share my moral values; and (c) strategic trust, the idea that specific others have the appropriate motives and intentions in the belief that significant others can be relied upon to act in one's interests in specific situations and around specific issues. Stone (2001) likened strategic trust to public trust. An example of this kind of trust is the trust in the institution, the belief that police officers have appropriate motives towards citizens and are technically competent to protect citizens (Jackson et al. 2011, p. 270) . Klinenberg (2002; as cited in Woolcock 2005) contends that even the most isolated individuals are better off if they happen to live in communities with high levels of trust and participation. The World Bank (2003) indicates that in poor urban areas, social fragility due to high ethnic diversity and profound economic inequality creates lowlevel generalised trust. The relative importance of these three types of trust (generalised, particularised and strategic) needs further investigation within vulnerable urban contexts, notwithstanding that indicator of trust may manifest itself differently across cultures (Keeley 2007) .
On the other hand, reciprocity includes the processes of exchange within a relationship whereby there is an expectation of repayment of 'goods and services' provided (Stone 2001, p.30) . She further argues that reciprocal relations are governed by norms, such that parties to the exchange understand the social contract they have entered and therefore their obligations. Based on the study findings of Robert (1973) conducted in Guatemala City, Woolcock (2005) reports that relationships in urban slums were forged by the quality of reciprocal links between individuals and friends other than familial obligations. Siegler (2014) indicates that the support received may be reciprocated with a different resource, e.g. one might receive emotional, practical or financial assistance, advice and guidance in return for unpaid work (or informal volunteering). Nevertheless, the extent to which such reciprocal links and the effect or influence of in times of stress in vulnerable urban contexts requires further investigation.
Bridging (social) capital
Bridging capital concerns the peoples' relations or links that stretch beyond a shared sense of identity, for example to distant friends, colleagues and associates. Drawing on Lin (1999a) , it can be argued that bridges give rise to instrumental actions with three possible outcomes. These outcomes include economic (material resources such as wealth), political and social. Kreuter and Lezin (2002) argue that bridging social capital is comparable to institutional infrastructure; therefore, it should be detected at the organisational level, where norms, values and social structures facilitate more macroconnections. These values could be formal or informal and well-articulated. Bridging capital, as opposed to bonding capital, is about 'getting ahead' , involving multiple networks which may make resources and opportunities which exist in one network accessible to a member of another network or locality (Stone 2001; Woolcock 2005) . Furthermore, Woolcock (2005) argue that the urban poor in the developing world rely heavily on their friends and relatives to help them 'get ahead'. However, it is not clear whether such reliance remains the same in a situation of vulnerable urban contexts that are characterised by high mobility and greater interdependencies.
Quality and quantity of meso-level connections
Bridging capital facilitates collective action, civic engagement or citizen participation. Such actions and behaviours contribute positively to the collective life of a locality, community or society (Scrivens and Smith 2013; Siegler 2014) . Civic engagement includes activities such as volunteering, political participation and other forms of community actions (Grootaert and Bastelaer 2001; Siegler 2014) . Evaluation of bridging capital requires examination of such aspects of community governance and decision making, identification of community institutions, characterisation of community-institutional relationship and assessment of institutional networks and organisational density (Krishna and Shrader 1999, 2000) . This means that bridging capital is mainly assessed at the meso level to achieve a more focused observation of local institutions, collective actions and civic engagement (Grootaert and Bastelaer 2001; Scrivens and Smith 2013; Siegler 2014) .
The literature on measurement of bridging social capital in institutions, especially local associations, includes the examination of their internal heterogeneity and their wider networks, including their horizontal 7 and vertical connections. Examining heterogeneity entails assessing the differences that exist between and among members of a locality/institution regarding gender, religion, ethnicity, wealthy and age (Grootaert and Bastelaer 2001; Stone 2001 ). Socio-structural issues might include organisational density and related characteristics, networks and mutual support mechanisms, exclusion or engagement barriers, collective action including formal and informal groups and conflict resolution systems. For example, Grootaert (1999) , through his study of social capital, household welfare and poverty in Indonesia, found that greater heterogeneity of local associations (along with factors such as education, occupation and economic status) confers the greatest benefits of sharing information and knowledge. However, the effect of homogeneity and heterogeneity on the quality of social relations would also be useful in understanding the impact of bridging social capital on addressing urban vulnerabilities in informal settlements. For example, in the aftermath of the 1995 earthquake in Kobe, Japan, community groups in long-established areas of the city were shifted to temporary shelters. Shaw and Goda (2004) argue that such movement had a negative impact on community links, thereby hampering the rebuilding interpersonal relationships. It follows that it would be very interesting to determine how community links are developed and used in vulnerable urban settings.
Linking (social) capital
Linking capital concerns relations of individuals and communities with societal institutions-links to people or groups further up or lower down the social ladder (Keeley, 2007, p.102) . Linking social capital is used to define relations that are characterised by power differences, the accumulation of ties with individuals in power and institutions of influence (Titeca and Vervisch 2008; Manzano Nunez 2016) . These linkages can be viewed to be hierarchical and reflect power, wealth and social status. Linking mainly refers to connections between individuals and groups in a community and formal institutions and systems such as education, governance and the economy. It involves social relations with those in authority, often the type of capital used to garner resources or power (Stone 2001) . Musinguzi et al. (2017) , in a research conducted in Uganda on the ability of Village Health Teams to link and connect communities with formal health care, premised their study on three assumptions that serve to outline in greater detail the nature and utility of such relations. Firstly, they argued that linking social capital assumes that networks do exist that connect vulnerable populations with those in power, that the people should have the capacity to engage in vertical connections to access resources and, finally, that the means of engagement facilitates and promotes linking social capital (ibid). It has also been argued that the connections between survivors and national and international nongovernmental organisations (NGOs) can play a vital role in helping to secure necessities and broader community recovery (Aldrich 2012b p. 173; Hawkins and Maurer 2010) . Again, assessing vertical connections between vulnerable populations and those in power would also help to identify the impact of expectations the affected population may have during preparedness for, response to and recovery from disasters. Different typologies around expectations of response to the disaster can affect recovery processes as demonstrated by Chamlee-Wright and Storr (2010), which drew on a case of rebuilding processes by communities in New Orleans in the aftermath of Hurricane Katrina. Linking capital describes the amount of trust between individuals and societal institutions, in our case vulnerable urban societies (Sundquist et al. 2014) . The importance of trust in addressing vulnerability to disasters has been highlighted in the literature relating to the disaster. Reinhardt (2015) , who examined the political drivers of post-disaster resettlement in post-Katrina New Orleans, found that survivors exhibited less trust in public officials to manage disasters than those who were not affected.
Quality and structure of linkages and institutions North (1990) states that institutions and organisations are different but related terms. Institutions comprise of rules, norms of behaviour, conventions and values that bind individuals together, structures that humans impose on their dealings with each other. On the other hand, organisations consist of groups of individuals engaged in a purposive activity (North 1990 (North , 1992 . Institutions are frequently viewed by sector such as the economic, social and political environments that shape the social structure (Grootaert and Bastelaer 2001) . Such institutions encompass informal [local and horizontal] and formal [hierarchical and vertical] associations and relationships. Societal, institutional structures (organisations) include education, health services, the economy, and political and juridical sectors. Institutional relationships include macro-level governance, political regime, the rule of law, the court system and civil and political liberties [as part of quality]. Adger (2003) argues that the relations between actors and institutions play a significant role in shaping people's ability to act when collectively adapting to and recovering from natural disasters. Situations of humanitarian crisis require greater openness of institutions to engage with individuals or organisations. An understanding of the existing institutions and organisations and the linkages with individuals in vulnerable urban settings would then provide an opportunity for both national and international aid organisations to engage better with the affected population. Therefore, analysing linking capital in vulnerable urban settings would aid in obtaining not only a better understanding of the existing institutions and organisations but also the amount of trust people may have in these institutions and the access to the services (e.g. jobs, microfinance, education and justice) they provide in vulnerable urban settings.
Study framework and selection of indicators for vulnerable urban contexts
Scholars agree that obtaining a single or universal means of measuring social capital at local, national or international level is still challenging (Gallaher et al. 2013; Siegler 2014; Babcicky and Seebauer 2016) . This is due to a number of reasons, including the following: (a) most of the definitions highlight that social capital is a multidimensional concept with different levels of analysis, (b) the nature and form of social capital changes over time, (c) the application of the concept is still essentially in its infancy (Keeley 2007) and (d) a wide range of approaches are taken in defining and measuring social capital 8 (Gallaher et al. 2013; Siegler 2014) . Critics also argue that the term social capital is vague, hard to measure and poorly defined while others challenge whether it can be considered a form of capital at all (ibid.). Against this backdrop, the authors argue that it is even more challenging to try to measure social capital in vulnerable urban contexts such as slums and informal settlements exposed to a wide range of disasters (including those arising from urban violence, natural hazards and extreme poverty) without a welldefined framework. Woolcock and Narayan (2000) focused on measuring membership in informal and formal associations and networks. They examined formal group functioning, contributions to groups, participation in decision making and heterogeneity of membership, interpersonal trust and changes over time. Stone (2001) proposes focusing on the structure of social relations (network types, structure and systems) and quality of social ties (norms of trust and reciprocity). Grootaert and Bastelaer (2001) , while interested in the issue of economic development, 9 recommended focusing on the structural (local and societal institutions) and the cognitive dimensions (norms, trust and governance at a higher level) of social capital. More recent studies measure social capital as it relates to economic well-being (Scrivens and Smith 2013 10 ; Siegler 2014 Siegler , 2015 . Scrivens and Smith proposed a twoby-two measurement framework with two levels of analysis, individual and collective. Siegler (2014) used the same measure to assess how social capital contributes to the well-being of the people in the United Kingdom (UK).
This study proposes the designing of the broader framework based on the understanding of social capital forms as bonds, bridges and linkages as they relate to urban slums. Nevertheless, both qualitative and quantitative indicators need to be developed according to the relevant vulnerable urban setting so that there is an inductive construction of indicators (Béné et al. 2012; Mitchell 2013) . Such an approach would enable the establishment of context-specific indicators on the basis of culturally informed indicators that give meaning to the contribution of social capital to the provision of basic needs across several universal domains such as water, food, education, security and health in vulnerable urban settings.
Understanding how to measure social capital in slum areas of for example Jakarta, Bogotá and Nairobi for effective humanitarian action does require focusing on not only cognitive or collective actions but also structural factors such as macro-level governance and the quality of institutions. Figure 1 demonstrates this multilevel and multidimensional conceptualisation of the nature of social capital. The figure shows that social capital ranges from the cognitive to the structural and the micro to the macro as defined by Grootaert and Bastelaer (2001) while depicting the multidimensional factors as argued by Stone (2001) . It also ranges from the individual, through collective, to the societal level, reflecting the multilevel nature of the concept (Scrivens and Smith 2013; Siegler 2014) . Such an approach will help to understand how in a particular historical, cultural, political and economic context (Woolcock 2005) , bonds, bridges and linkages are used for greater preparedness and enhancing resilience to address urban vulnerabilities.
An illustrative case of measuring social capital in vulnerable urban contexts: Concern Worldwide's engagement in Nairobi, Kenya
The purpose of the case study is to illustrate the operationalisation of a conceptual/theoretical framework in diverse, vulnerable urban settings. As indicated in the research approach section, concept analysis research method requires that a case should assign appropriate and relevant indicators to give meaning to the attributes of the concept under study, in this case, social capital in vulnerable urban settings. This case, therefore, illustrates the attributes of social capital set out in this paper by drawing on preliminary findings from a research project being conducted in informal settlements in Nairobi. While not setting out to measure social capital per se, the Indicator Development for Surveillance of Urban Emergencies 11 (IDSUE) study provides some guidance as to the indicators of social capital in urban slums-especially about vulnerability. The IDSUE study has responded to the need for more disaggregated data in informal urban settlements that would allow for the identification of the threshold whereby chronic poverty tips into an urban emergency. Conducted in slums and informal urban settlements of Nairobi from 2012 to 2015, the study involved a baseline study and subsequent quarterly surveillance 12 rounds. Approximately 30,000 households were surveyed. In all the surveys and rounds of surveillance, quantitative data were collected about household livelihoods, household income and expenditure, shocks and coping strategies. This illustrative case is based on the quantitative baseline data that was collected in Nairobi in the year 2015 (n = 1153) in the slums of Kibera, Kawangware and Eastleigh. The livelihood context
Estimates of the population size of Nairobi's informal settlements are highly contested. Kibera, which in 2009 had a population size of about 170,000 people, 13 is one of the biggest slums and 'informal economies' in Africa.
14 Kawangware, a densely populated, impoverished informal settlement in eastern Nairobi, has a population size of around 150,000 to 200,000 people. On the other hand, Eastleigh, regarded as the second largest slum in Kenya, had a population size of about 174,000 in 2012 according to UNHCR. 15 In the slums, daily labour and street hawkers (casual and temporary, e.g. dumpsites for scavenging) are part of the livelihood opportunities. The use of negative coping strategies is part of survival mechanisms in most of the slums. Housing and decent accommodation are common problems. The complexity of land ownership and security plays a significant role in slum development and the possibilities for upgrading the provision of essential services. Constant threats of eviction by landowners means that residents, NGOs and government are hesitant to improve or provide services to most of the slums. Water supply by the city authorities is not adequately available or at least expensive. Solid waste management (household, medical, other waste), drainage and excreta disposal (toilet facilities) remains a challenge.
Preliminary findings have shown us that quantitative indicators, where appropriately adapted to context, can provide insights into aspects of the social capital framework. The indicators are captured based on bonding, bridging and linking capital gleaned from IDSUE in the Nairobi survey.
Bonding capital
Applying the framework set out in Table 1 , several indicators of bonding capital are identified in Table 2 .
More than half of the residents (67%) in the slums rely on only one breadwinner 16 to provide for the needs of the household. The household size ranges from three members to more than 12 members. This indicates how strong ties are required for the survival of the families. Relations such as brother, brother-in-law, sister, sisterin-law and cousins were evident in the survey, which indicate that the residents tend to rely on extended families to survive. At the time of the survey, 50.5% of the households reported having a member of the household who was sick in the last 2 weeks. The majority of those who fell sick relied on close friends and family members for care and support.
Though only 17% of the households indicated to have removed a child from school, this is significant regarding bonding capital as the children may have been withdrawn either because of lack of support or because the child has to help in obtaining food or money to support the family. More than half of the respondents (56%) reported being worried about food when asked to rate their distress about adjustment in food consumption they may have to make due to food insecurity. Even though some of the residents indicated they would never worry about spending a day or night hungry, those worrying about eating smaller or fewer meals, unwanted food and limited variety of food were in the majority. This shows the limited existence of social capital as people with high social support should be able to use their ties and cope with distressful moments. Regarding coping strategies, the most frequently observed coping strategy among inhabitants of the slums of Eastleigh, Kawangware and Kibera was the purchase of food on credit-36.4%. The second most commonly resorted to coping strategy was found to be asking for support from neighbours or relatives (28.8%) and removing children from school. This indicates that a high proportion of vulnerable urban dwellers relied on people familiar to themselves for help and support in times of need. However, several other aspects of bonding capital need to be further explored in vulnerable urban contexts as per the framework, for example, the implication of network size on coping strategies and food security.
Bridging capital
The indicators detailed in Table 3 were found to be relevant for bridging capital.
The findings indicate at least some of the surveyed slum dwellers participate in local initiatives and are members of merry-go-round associations. Nonetheless, the influence or the impact of the internal heterogeneity and decision-making mechanisms of such organisations are not clear. Also, the proportion of slum dwellers who participate in social clubs, youth groups, political parties and other local institution is not apparent. Further exploration of bridging capital in vulnerable urban contexts is required.
Linking capital
Applying the framework set out in Table 1 , the indicators of linking capital detailed in Table 4 were evident.
Concern Worldwide, through the IDSUE study and other programmes they have been implementing in the slums, have managed to establish partnerships and linkages with key stakeholders. The international organisation managed to establish links with Kenya Red Cross Society (KRCS) and World Vision Kenya among others. However, the partnerships and networks of slum residents with national and international organisations need further exploration. Also, linkages between individuals and societal institutions require further examination. Regarding access to education, the preliminary findings of the study indicate that just slightly more than half of the household heads (56%) had completed primary education. Only 7.3% reported having attended tertiary education. This shows some disconnect between slum dwellers and institution of higher learning. 40.8% of the surveyed slum dwellers reported having a regular source of livelihood, an indication of some access and connections to people with resources, power and influence. The households which did not have any source of livelihood depended on well-wishers and non-governmental organisations for food and other financial support. The majority of the residents participate in local and national elections even though ethnicity and tribal inclinations often influence the participation and voting pattern. However, partnerships and networks between individuals and communities with those (individuals and institutions) with power, resources and influence need to be further explored. Moreover, other aspects of linking social capital, particularly those relating to the existence of microfinance, education, health, security, market, religious and justice institutions, merit further exploration.
Implications for future research
Based on certain attributes of bonding, bridging and linking social capital detailed in Tables 1, 2, 3 and 4 above, the IDSUE study findings indicate that some individuals in informal settlements have higher social capital than others. This highlights that quantitative indicators, where appropriately adapted to context, can provide insights into aspects of the social capital framework.
However, quantitative indicators alone are insufficient for applying the comprehensive social capital framework.
Ego-centric networks 17 should be investigated to determine the strength of the social ties and to determine the perceived importance of individuals in vulnerable urban settings. Such an assessment demands the deployment of methods that are more interpretive in nature. Further exploration of bridging capital in vulnerable urban contexts through socio-metric network analysis, profiling of local institutions 18 and qualitative (phenomenological and ethnographic) 19 studies is essential to better understanding bridging capital in slums. Similarly, there are many factors at play including the strength of linkages to socioeconomic institutions and connections of individuals with those with power, resources and influence. Therefore, mechanisms of engagement between individuals and the people with power, resources and influence need further exploration. Such exploration can take the form of aggregated survey-based responses and qualitative studies.
While an important step in contributing aggregated data concerning urban emergencies in urban settlements, future research ought to be conducted that draws on the broader social capital framework. Data availability is crucial to obtaining a full picture of social capital. The Preparedness and Resilience to address Urban Vulnerabilities project in which the authors are engaged builds on the IDSUE project and aims to collect data relating to bridging and linking capitals in addition to bonding capital that will allow for a better understanding of social capital in urban settings. It will do so by exploring the relevance of such forms of capital not only in absorbing recurrent shocks but also in adapting and transforming in response to such shocks. Comparisons of Nairobi with vulnerable settings in Bogotá and Jakarta with vastly different cultural, economic, social and political settings will be facilitated. In so doing, it is recognised that it can be challenging to collect data, for security reasons and 
Conclusion
Understanding social capital (bonding, bridging and linking capitals) is the key to understanding the value of social interaction for effective localisation of humanitarian response in vulnerable urban contexts. However, what constitutes such capitals and how they can be measured need to be understood based on context-specific issues and indicators. This article has developed and provided the understanding of the attributes of the social capital concept, giving rise to a multilevel and multidimensional framework that ought to be adapted to vulnerable urban contexts. In particular, the indicators for the measurement of bonds, bridges and linkages need to be adapted to each context in which social capital is to be measured. In line with the concept analysis approach, further most likely and least likely cases of social capital in humanitarian action, particularly in urban areas, ought to be studied to clarify the concept and its relevance to humanitarian action further.
Endnotes
1 Urban resilience in this paper is understood as referring to 'the ability of an urban system-and all its constituent socio-ecological and socio-technical networks across temporal and spatial scales-to maintain or rapidly return to desired functions in the face of a disturbance, to adapt to change and to quickly transform systems that limit current or future adaptive capacity' (Meerow et al. 2016, p.45) . Resilience is a measure of households' , communities' and societies' ability to both address their vulnerabilities by improving their capacitiesto absorb and adapt to existing and anticipated shocks and stresses while strengthening their capacities to transform/overcome to a level where these stresses are no longer relevant. Resilience is to be considered a concept that is 'co-created' by all actors in the research process, both researchers and participants.
2 Gibbons et al. (2017) argues that localising humanitarian response demands that humanitarian action should always endeavour to build on the capacities and abilities of affected populations to provide assistance and protection to vulnerable populations in their own communities and societies. With the recognition that its action is subsidiary to the people, it purports to support and not simply a tool of aid donors (page 10).
3 Urban is defined in relation to the capacities and vulnerabilities arising from the interdependencies that characterise highly complex and interlinking social, protection, legal, security and health systems. Urban areas feature high population density, diverse livelihoods and means of production and are often sites of governmentprovided facilities/infrastructure. 4 Social network is an 'enumeration of the relationships that exist between groups of individuals or organizations (i.e. who knows whom). The structure of these networks and the character of these links between those individuals (or nodes), influence such things as how effectively the network can produce various results, its vulnerability, whether the network is well integrated or balkanized'. (Harvard Kennedy School, Harvard University).
5 For more detailed discussion, see among others, Grund (2014) and Eom and Jo (2014) . 6 On this point, see Watts (1999) and Granovetter (1973a, b) .
7 Vertical and horizontal terms are used in the sense to describe and distinguish institutions and associations based on motivations that led to their formation and their functions. Governmental/non-governmental initiated macro institutions are in some studies referred to as vertical and locally initiated, informal associations as horizontal. For further description, see Grootaert and Bastelaer (2001) . 8 A salient example is a study done by Gallaher et al. (2013) which examined the relationship among urban agriculture, social capital and food security in Kibera slum of Nairobi Kenya. The study findings indicate that sack gardening increases social capital. However, it does not specify the form of social capital which is mainly increased that is whether bonding, bridging or linking capital. Their measurement for social capital focused on the exchange of goods and quality of relationships which according to us, such dimensions are for bonding capital.
9 More details can be found in the working papers of the World Bank Social Capital Initiative.
10 Organisation for Economic Co-operation and Development (OECD) Economic and Well-being study 11 IDSUE study was funded by United States Agency for International Development's (USAID) Office of U.S Foreign Disaster Assistance (OFDA). The African Population and Health Research Center (APHRC) in partnership with Concern Worldwide implemented the study with the aim of developing early warning indicators to identify slow-onset humanitarian emergencies in urban slums. Several baseline surveys and rounds of surveillance were conducted in the informal settlements in Nairobi (Kibera, Eastleigh, Kawangware, Viwandani and Mukuru) in partnership with Kenya Red Cross Society (KRCS) and World Vision Kenya (WVK) in informal settlements in Mombasa (Bangladesh and Moroto). For more details on the urban surveillance study, see Concern Worldwide-Indicator Development for Surveillance of Urban Emergencies-IDSUE Project Research reports.
12 Surveillance refers to regular monitoring of those areas/households that are particularly vulnerable to potential shocks and stresses. 13 That is according to Kenya National Bureau of Statistics housing and population census report of 2009. However, other sources indicate the population may vary 'widely from 500,000 to 1,000,000'. See for example Erulkar and Matheka (2007a, b) and Mutisya and Yarime (2011a, b) .
14 UN-Habitat (2016) and World Cities Report (2016) 15 UNHCR obtained the population size from the Eastleigh local administrative authorities. However, other sources indicate the population of Eastleigh may be over 350,000 at that time (see for example Asoka et al. 2013) . 16 The data findings also indicate that in most cases (more than 85%), the breadwinner is also the head of the household. 17 The social network analysis (SNA) is intended to elicit the networks and contacts that are deemed essential in the locality for the slum and informal settlement dwellers to address vulnerabilities and enhance their resilience. The SNA tool questions focus on personal networks and group networks referred to as ego-centric networks and socio-metric networks respectively. Indepth interviews with residents can be conducted in each locality of the selected testbeds. Key or influential people could be identified through consultation with the principal local stakeholders involved in various programme and projects. The questions regarding the organisation influence net-map should not be intended to rank the organisations working in the area but to highlight to organisations that have influence when it comes to addressing urban vulnerabilities thereby helping the residents to be aware of which organisations to contact in times of need. 18 The overall objective of the institutional profile is to delineate the relationships and networks that exist among formal and informal institutions operating in the locality, as a measure of bridging social capital. Specifically, the profile assesses the organisations' origins and development (historical and locality context, longevity and sustainability), quality of membership (reasons people join, degree of inclusiveness of the organisation), institutional capacity (quality of leadership, participation, organisational culture and organisational capacity) and institutional linkages. Between three and six institutions per locality can be profiled. For more on institutional profiles, see Krishna and Shrader (1999) . 19 Qualitative semi-structured questions can be asked during the focus groups and during the key informant's interviews to get rich data on bonding capital. Issues explored can be mainly on norms of trust (particularised, generalised and strategic trust), norms of reciprocity (receiving and giving help in kind) and network support among others. Regarding bridging capital, question to be asked could be around collective actions, civic engagement, association membership and participation among other attributes of bridging social capital. Likewise, issues of interest for linking capital could be mainly on individual and collective access to opportunities, individual and collective connections to people with power, resources and influence. Authors' contributions DM conducted the literature review and developed the framework. He also developed the initial draft and made changes based on deliberations with co-authors. PG provided the outline and scope of the paper and provided considerable guidance to the lead author in developing the paper. RMD contributed to the writing of the introduction and illustrative case study sections in particular and assisted with the overall writing process. All authors read and approved the final manuscript.
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